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ABSTRACT
Objective: To identify factors associated with HRT uptake among women.
Design: A systematic review and meta-analysis to identify factors associated with HRT uptake.
Setting: Retrospective and prospective cohort studies, case–control studies and cross-sectional studies from any country and in 
any language.
Population: The study population was women aged 40–60 years old.
Methods: We searched Medline, Embase, CINAHL and Cochrane databases to identify studies reporting associations between 
demographic, behavioural or health-related factors and HRT uptake. Studies were selected if they reported numbers or odds ra-
tios of the factors and HRT uptake. Studies were combined for meta-analysis, reporting odds ratios and 95% confidence intervals. 
Quality assessment was performed to quantify the risk of bias.
Main Outcome Measures: HRT uptake, defined as ‘ever’ versus ‘never’ users.
Results: 5124 papers were identified for title and abstract screening; 136 full texts were screened; 53 were included in meta-
analyses. HRT uptake was 53% lower in Black (OR 0.47, 0.30–0.73) compared to White women. Diabetes, obesity and history of 
stroke or venous thromboembolism were associated with lower HRT uptake (OR 0.71, 0.59–0.85; 0.67, 0.56–0.81; 0.75, 0.63–0.89; 
0.78, 0.74–0.0.83 respectively). Osteoporosis and depression were associated with higher HRT uptake (OR 1.64, 1.10–2.45 and 
1.69, 1.17–2.43, respectively).
Conclusions: There are differences in HRT uptake by ethnicity and health characteristics. However, findings are not general-
isable globally. Our results could aid healthcare professionals and policymakers to address the gaps in HRT uptake and promote 
healthcare equity.

1   |   Introduction

Menopause is a normal part of aging for women, defined as 
12 consecutive months without a menstrual period, and typi-
cally occurs between the ages of 45 and 55 [1]. The menopause 

transition, which includes the year of menopause itself and sev-
eral years prior to menopause known as the perimenopausal 
period [2], can be associated with a number of symptoms. 
These may include hot flushes or night sweats (vasomotor 
symptoms), sleep disturbances and genitourinary symptoms 
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such as vaginal dryness [3]. Hormone replacement therapy 
(HRT) is an effective treatment to alleviate perimenopausal 
and menopausal symptoms [4–6], particularly vasomotor [7] 
and genitourinary symptoms [8], while sleep benefits may be 
mediated through treating vasomotor symptoms [9]. HRT is 
recommended for managing symptoms after taking medical 
history into consideration [10–13].

There are documented disparities in HRT prescribing in UK pri-
mary care; reported prescribing rates in 2018 were 29% lower 
in GP practices in the most deprived areas compared to those 
in affluent areas [14]. A US study in 113 menopausal women 
between 2018 and 2021 reported racial disparities in HRT use, 
with women of Black ethnicity being 24% less likely to accept 
HRT compared to White women [15]. However, acceptability of 
HRT may differ by ethnicity [15].

Some lifestyle factors and health conditions most prevalent in 
areas of high social deprivation including diabetes [16], obesity 
[17] and smoking [18, 19] are associated with more severe meno-
pause symptoms. Additionally, the Women's Health Across the 
Nation (SWAN) study in the US found a higher burden and du-
ration of vasomotor and depressive symptoms and lower qual-
ity of life among Black women compared to White women [20]. 
We aimed to conduct a systematic review and meta-analyses to 
determine if there are differences in HRT uptake and identify 
socioeconomic, health and behavioural factors associated with 
HRT uptake.

2   |   Methods

We registered our protocol in the PROSPERO database, registra-
tion number CRD42023459154 (www.​crd.​york.​ac.​uk). Medline, 
Embase, CINAHL and Cochrane databases were searched on 
10th October 2023 to identify relevant articles published between 
1980 and 2023 using detailed search terms related to hormone 
replacement therapy, menopause and risk factors (Figures S1–
S3). Additional articles were identified through backward cita-
tion searching and searches in PubMed. Study screening was 
conducted using Covidence systematic review software, Veritas 
Health Innovation, Melbourne, Australia [21].

Title and abstract screening followed by a full text review was 
conducted in duplicate, and conflicts were discussed and re-
solved by at least two reviewers. We included retrospective 
and prospective cohort studies, case–control studies and cross-
sectional studies among women aged 40–60 years, from any 
country, in any language, reporting factors associated with HRT 
use or prescription. Studies in other languages were translated 
using Google translate. We included articles reporting quantita-
tive sociodemographic, health and behavioural factors in those 
who received HRT and those who did not. We excluded studies 
among women with cancer or a history of cancer, life-limiting 
conditions, endometriosis and polycystic ovary syndrome 
(PCOS). We also excluded studies among women who had pri-
mary ovarian failure, oophorectomy or hysterectomy, because 
their menopause would have been induced prematurely [22, 23].

Data on the following were extracted manually into a data ex-
traction sheet in Microsoft Excel by six authors (WMM, DA, 

JH, ET, GG, JAH): first author and year; study title; journal; 
country; study design; study period; study setting; exposure 
measures; statistics; sample size; and study population and age. 
Exposures included (i) demographic: ethnicity, education, in-
come and marital status, (ii) behavioural: physical activity, alco-
hol consumption and smoking status, (iii) comorbidities: BMI, 
obesity, cardiovascular diseases, depression, diabetes, choles-
terol levels, hypertension and osteoporosis, (iv) gynaecological: 
oral contraception use, regular mammograms, gynaecological 
appointments, parity and family history of breast cancer. The 
outcome was HRT uptake, defined as ‘ever’ versus ‘never’ users. 
We extracted numbers and adjusted and unadjusted odds ratios 
of HRT uptake for meta-analysis. Studies were excluded from 
meta-analyses if they reported only p-values or correlation 
coefficients.

Exposures were simplified into binary variables representing 
presence or absence, or high or low levels, using absence or low 
as reference groups. We compared Black and White ethnicities 
for the main analysis, and any ethnicities compared to White 
ethnicity as secondary analysis because studies reported vary-
ing ethnic categories. The number of participants in the white 
comparator arm was adjusted by dividing by the number of 
other ethnic groups within a single study to avoid over-counting. 
Education was categorised into having received further edu-
cation (college or university) compared to school education. 
Because of heterogeneity in education levels reporting, we only 
combined studies reporting raw numbers for university or col-
lege with school-level education. Marital status was categorised 
as married or not married. Social class was categorised as high 
or low, smoking and alcohol intake as yes or no, and physical 
activity as presence or absence. Body Mass Index (BMI) and 
obesity were combined into a binary variable of obesity (BMI 
≥ 30 compared to BMI < 30). BMI was also presented as a cate-
gorical variable: underweight (BMI ≤ 18.5), normal weight (BMI 
18.5–24.9), overweight (BMI 25–29.9) and obese (BMI 30–34.9). 
If various cardiovascular diseases were reported separately, 
these were combined in separate meta-analyses or otherwise 
grouped as any cardiovascular disease. Comorbidities including 
diabetes, heart disease, depression and osteoporosis were cate-
gorised as presence or absence. Parity was classified as having 
any children compared to none, and then having either one, two, 
three or four children. Oral contraceptive use was defined as 
past or ever use. Mammogram appointments, gynaecology ap-
pointments and family history of breast cancer were classified 
as presence or absence.

Meta-analysis was undertaken for exposures using a Hartung-
Knapp-Sidik-Jonkman (HKSJ) random effects model [24] to cal-
culate combined odds ratios (OR) and 95% confidence intervals 
(95% CI) for the associations between sociodemographic, health 
and behavioural characteristics and HRT uptake. Where raw 
numbers were available, these were used to calculate odds ra-
tios; unadjusted or adjusted odds ratios were substituted where 
raw numbers were unavailable, with preference for adjusted 
results if both were available. Meta-analysis was performed if 
three or more studies reported a factor.

Quality assessment was performed to quantify the risk of 
bias in each paper, using a tool adapted from the QUIPS [25] 
and Newcastle-Ottawa Scale [26]. The domains for assessing 
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quality were (i) study population inclusion and exclusion crite-
ria, (ii) definition of exposures and methods of measurement, 
(iii) definition of outcomes and methods of measurement, (iv) 
comparison among exposures, (v) addressing confounding 
and (vi) statistical analysis and reporting. Elements of these 
domains were rated as ‘low’, ‘moderate’, ‘high’ or ‘unclear’. 
Quality assessment for each paper was undertaken by one re-
viewer and 10% of the studies were assessed by a second re-
viewer. We calculated the number of studies reporting each 
level of bias assessment.

Inconsistency between studies was reported using the I2 statis-
tic. Statistical analyses were conducted using Stata 18SE [27]. 
Results were presented as tables, summary and individual fac-
tor forest plots. To assess differences in associations of smoking 
and HRT uptake over time, we conducted subgroup analyses 
of studies published before 2002 and studies published after 
2002, following the Women's Health Initiative publication [28], 
a trial that assessed long-term effects of HRT among women. 
Sensitivity analysis was conducted after excluding studies with 
a high bias rating on either exposure or outcome measurement 
after the quality assessment.

A patient co-applicant supported us to obtain the study fund-
ing and was involved throughout in study management. We re-
cruited an ethnically and socially diverse group of five women 
who helped us make sense of the results and supported us with 
finding ways to communicate these back to the communities 
who needed it most.

3   |   Results

Detailed search strategies are in Figures S1–S3. Searches identi-
fied 5124 articles from EMBASE (n = 3027), Medline (n = 1696), 
CINAHL (n = 351), Cochrane (n = 47) and other sources (n = 3). 
1396 duplicates were removed and 3592 of 3728 studies were ex-
cluded following title and abstract screening, leaving 136 studies 
for full-text review. A further 43 studies were excluded, leaving 
93 studies for extraction. Of these, data could not be extracted 
for meta-analysis in 40 studies (Table  S1). A duplicate confer-
ence abstract was later excluded [29]. The remaining 53 stud-
ies (1 208 556 participants) were included in the meta-analyses. 
The detailed study selection procedure is summarised in the 
PRISMA flowchart (Figure 1).

Characteristics of the 53 studies included in meta-analyses 
are shown in Table  1. Studies were published between 1991 
and 2024, 13 studies were from the USA, six each from Italy 
and the UK, five from Australia, three each from Brazil and 
France, two each from the Netherlands, Denmark and Spain, 
and one each from 12 other countries. 44 (83%) studies were 
from high-income countries, and 6 (11.3%) from middle-
income countries. 44 studies were of cross-sectional design, 
two cohort, three case–control, two unspecified and one each: 
retrospective review of computerised medical records and 
randomised control trial baseline characteristics. Data for 23 
factors were included as follows: demographic (40 studies), be-
havioural (35 studies), comorbidities (32 studies) and gynaeco-
logical (25 studies) (Table 2). Table 3 shows pooled ORs and I2 

FIGURE 1    |    PRISMA flow diagram for study selection.
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statistics for HRT uptake from meta-analyses. In 39 of the 53 
studies, current or ever HRT use ranged from 2.5% to 62% with 
a median value of 17.6%.

Forty studies reported education level, 22 marital status, 15 eth-
nicity, 5 income and 4 social class. Results of the associations 
of sociodemographic factors and HRT uptake are summarised 
in Table  3. Black women and women from any other ethnic 
group had lower HRT uptake compared to White women (OR 
0.47, 95% CI 0.30–0.73 and OR 0.67, 95% CI 0.59–0.77, respec-
tively) (Table  3, Figure  S4a). Education, social class, income 

and marital status were not significantly associated with HRT 
uptake (OR 0.81, 95% CI 0.64–1.02; 1.02, 95% CI 0.54–1.91; 
0.62, 95% CI 0.25–1.59 and 1.26, 95% CI 0.94–1.69, respectively) 
(Figures S5 and S6).

Ten studies reported alcohol use, 14 physical activity and 
27 smoking status. Results of the associations between be-
havioural factors and HRT uptake are summarised in Table 3. 
HRT uptake was 17% higher in current and ever smokers com-
pared to non-smokers (OR 1.17, 95% CI 1.00–1.36). Women 
engaging in higher levels of physical activity were 22% 
more likely to take HRT compared with women doing little 
or no physical activity (OR 1.22, 95% CI 1.04–1.44) (Table 3, 
Figures S7 and S8). There was no significant association be-
tween alcohol consumption and HRT uptake (OR 1.12, 95% 
CI 0.75–1.68) (Figure S8). In subgroup analyses, HRT uptake 
was significantly higher in smokers in studies published be-
fore 2002 (OR 1.25, 95% CI 1.00–1.55) compared to a non-
significant association in studies published after 2002 (OR 
1.09, 95% CI 0.87–1.38) (Figure S7).

Eight comorbidities were reported in 32 studies: cardiovascu-
lar disease (overall, heart disease, heart failure, myocardial 
infarction, stroke, venous thromboembolism (VTE)), depres-
sion, diabetes, high cholesterol, hypertension, BMI (categori-
cal), obesity (binary) and osteoporosis. Diabetes was reported 
in 22 studies, obesity and hypertension (17 each), anxiety 
and heart failure (2 each) (Table 2). BMI categories were re-
ported in 9 studies. Results from the meta-analysis for all co-
morbidities are shown in Table  3. Obesity, diabetes, history 
of stroke and VTE were associated with lower HRT uptake. 
Obese women were 24% less likely to use HRT compared to 
non-obese women (OR 0.76, 95% CI 0.67–0.88) and for studies 
that categorised BMI, obese women (BMI 30–34.9) were 35% 
less likely compared to healthy-weight women (OR 0.65, 95% 
CI 0.56–0.77) (Table  3, Figure  S9). Uptake of HRT was 29% 
lower in women with diabetes (OR 0.71, 95% CI 0.59–0.85), 
25% lower in women with a history of stroke and 22% lower 
for those with a history of VTE (Stroke 0.75, 95% CI 0.63–0.89; 
VTE 0.78, 95% CI 0.74–0.83) compared to those without these 
comorbidities (Figure S10).

Women with osteoporosis were 64% more likely to take HRT 
(OR 1.64, 95% CI 1.10–2.45) and women with depression were 
69% more likely (OR 1.69, 95% CI 1.17–2.43) compared to those 
without these comorbidities (Figure S11). There was no signifi-
cant association between HRT uptake and history of cardiovas-
cular disease, heart failure, high cholesterol, hypertension or 
myocardial infarction (Figures S14 and S15).

Contraception use was reported in 13 studies, parity in 12, fam-
ily history of breast cancer in 4 and mammogram attendance 
in 6 studies. Results from meta-analysis of gynaecological fac-
tors are shown in Table 3. HRT uptake was significantly higher 
among women who had used oral contraception (OR 1.51, 95% 
CI 1.21–1.89), attended regular gynaecology appointments (OR 
3.01, 95% CI 1.74–5.20) or had mammogram attendance (OR 1.84, 
95% CI 1.03–3.26) (Figure S12). Parity was not significantly asso-
ciated with HRT uptake for individuals with one, two, three and 
four children respectively (OR 1.05, 95% CI 0.85–1.30; 1.05, 95% 
CI 0.76–1.44; 0.92, 95% CI 0.84–1.02 and 0.66, 95% CI 0.37–1.18) 

TABLE 2    |    Number of studies reporting factors potentially associated 
with HRT uptake.

Factors reported
Number of 

studies

Sociodemographic and socioeconomic factors

Ethnicity

Black vs. White 8

Any ethnicity vs. White (ORs reported 
in the studies)

9

Education 22

Marital status 22

Comorbidities

Diabetes 22

Hypertension 18

Osteoporosis 10

High cholesterol 7

Cardiovascular disease 18

Obesity/BMI 21

Hypertriglyceridemia 2

Depression 5

Anxiety 3

Thyroid disease 1

Liver disease 2

Psychotic disorders 1

Behavioural factors

Smoking 28

Alcohol 11

Physical activity 17

Gynaecological factors

Parity 13

Ever or past oral contraceptive use 13

Family history of breast cancer 4

Regular mammograms 6

Other factors
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TABLE 3    |    Pooled odds ratios for all factors and HRT uptake.

Factors OR 95% CI p I2 Number of included studies

Demographic factors

Ethnicity

Black vs. White 0.47 0.30–0.73 0.005 99.6 8

Non-White vs. White 0.67 0.59–0.77 < 0.001 73.2 20

Education

University/college level vs. school 
education

0.81 0.64–1.02 0.079 97.5 22

Income

Highest income vs. lowest income 0.62 0.25–1.59 0.233 95.0 5

Marital status

Married vs. not married 1.26 0.94–1.69 0.123 93.3 22

Social class

Highest class vs. lowest class 1.02 0.54–1.91 0.923 84.3 4

Behavioural factors

Alcohol intake 1.12 0.75–1.68 0.528 99.3 10

Physical activity 1.22 1.04–1.44 0.019 78.6 15

Smoking (overall) 1.17 1.00–1.36 0.046 99.1 27

Smoking sub-group

Studies published before 2002 1.25 1.00–1.55 0.047 82.3 15

Studies published after 2002 1.09 0.87–1.38 0.409 99.1 12

Comorbidities

BMI categories – compared to normal BMI

Underweight BMI 1.04 0.78–1.37 0.720 52.7 4

Overweight BMI 0.87 0.71–1.07 0.153 89.8 9

Obese BMI 0.65 0.56–0.77 0.001 77.4 11

Obesity – binary

Obese vs. non-obese 0.76 0.67–0.88 0.001 94 17

Diabetes 0.71 0.59–0.85 0.001 88.2 22

Stroke 0.75 0.63–0.89 0.010 49.0 5

Venous Thromboembolism (VTE) 0.78 0.74–0.83 0.004 0.0 3

Cardiovascular disease (overall) 0.79 0.47–1.35 0.328 94.3 7

Cardiovascular disease (sub-group)

Studies published before 2002 0.75 0.23–2.46 0.403 91.1 3

Studies published after 2002 0.82 0.25–2.67 0.624 92.3 4

Heart disease 0.92 0.74–1.13 0.345 86.5 8

Myocardial Infarction 0.80 0.54–1.18 0.166 46.1 4

Depression 1.69 1.17–2.43 0.020 94.3 4

High Cholesterol 0.96 0.71–1.3 0.761 95 9

(Continues)
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compared with none (Figure S13). There was no significant asso-
ciation between having a family history of breast cancer and HRT 
uptake (OR 0.76, 95% CI 0.38–1.54) (Figure S13).

Quality assessment results are shown in Figure 2 and Table S2. 
For study population, 45 studies had a low risk of bias score on 
recruitment period, compared to 18 with a high bias score for 
exclusion criteria. For exposure measurement, 45 studies scored 
low under method and setting, while only two had a high risk 
of bias for exposure definition. For comparability and outcome 
measurement, 45 studies had low bias under method and set-
ting, with four showing high bias for outcome and control 
definitions. For confounding, 30 studies had low bias for valid 
confounder measurement, while 15 had high bias under con-
founding methods. On analysis and reporting, 48 studies scored 
low for result reporting, and three scored high. Five studies had 
a high bias rating on exposure or outcome measurements and 
were excluded from sensitivity analysis of association of all fac-
tors and HRT uptake: exposure measurement [30, 55], outcome 
measurement [50, 51, 55, 60]. In a sensitivity analysis, pooled 
odds ratios for the association of all factors and HRT uptake after 
excluding studies with a high risk of bias rating for exposure or 
outcome measurement only in comparison to initial results are 
summarised in Table S3. There were either no or marginal dif-
ferences between the main analysis and sensitivity analyses.

4   |   Discussion

4.1   |   Main Findings

Our systematic review and meta-analysis determined factors as-
sociated with HRT uptake. HRT uptake was on average 53% lower 
in Black ethnic groups compared to White, with 95% confidence 
intervals suggesting as little as 27% or as much as 70% lower. 
Among other ethnic groups, uptake was 33% lower (ranging 
from 23% to 41% lower) in studies conducted in North America 

and the UK. Uptake was also, on average, lower among those 
with obesity, diabetes, stroke and VTE compared to those with-
out these conditions. Higher levels of physical activity, being 
a smoker, living with depression, osteoporosis and attending 
gynaecological services and mammogram appointments were 
associated with higher HRT uptake.

4.2   |   Strengths and Limitations

We have undertaken the first systematic review and meta-
analysis of factors associated with HRT uptake to our knowledge, 
and we included studies from any country and language. We used 
random effects meta-analysis using the Hartung-Knapp-Sidik-
Jonkman (HKSJ) model, which would minimise having spuri-
ously significant findings [24]. We used subgroup and sensitivity 
analyses where possible to examine further differences. Duplicate 
screening and data extraction checking were used to minimise 
the risk of errors. Combining the Newcastle-Ottawa scale and the 
QUIPS scale increased the relevance of quality assessment.

There are, however, some limitations. Most studies in our meta-
analysis were published more than 20 years ago, and prescribing 
practices have changed over time. Consequently, we conducted 
subgroup analyses to compare associations with HRT uptake in 
older and more recent publications. Studies were primarily from 
the US and Europe, so our results cannot be generalised, particu-
larly for low- and middle-income countries. Additionally, we were 
unable to compare uptake between different ethnic groups as most 
studies only reported HRT uptake in Black and White ethnicities 
consistently. We did not have information on the type of HRT 
formulations used in most studies, making it challenging to de-
termine context; for example, transdermal formulations are poten-
tially safer for those with cardiovascular risks and recommended 
by NICE for women with a BMI > 30 kg/m2 [83]. Additionally, we 
were unable to determine if study participants were co-prescribed 
psychiatric medications, which affects our interpretation of HRT 

Factors OR 95% CI p I2 Number of included studies

Hypertension 0.98 0.83–1.16 0.819 96.6 17

Osteoporosis 1.64 1.10–2.45 0.020 98.8 10

Gynaecological factors

Breast cancer family history 0.76 0.38–1.54 0.310 87.3 4

Contraception use 1.51 1.21–1.89 0.002 94.6 13

Gynaecology appointments 3.01 1.74–5.2 0.002 84.5 8

Regular mammograms 1.84 1.03–3.26 0.042 98.1 6

Parity (any children vs. none) 0.96 0.84–1.10 0.539 88.6 20

Parity (by number of children)

1 child 1.05 0.85–1.3 0.607 87.0 8

2 children 1.05 0.76–1.44 0.756 94.5 9

3 children 0.92 0.84–1.02 0.101 0.0 7

4 children 0.66 0.37–1.18 0.107 81.3 4

TABLE 3    |    (Continued)
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use and depression. Education, income and social status were 
reported differently across studies, hence impossible to include 
in meta-analysis. Considerable heterogeneity among studies in-
troduced uncertainty around the pooled estimates. For instance, 
HRT uptake among Black women may be 27%–70% lower than 
in White women. Although these are average effects, the HKSJ 
model we used supported the significance of effect.

4.3   |   Interpretation

This study found significantly higher HRT uptake in those of 
White ethnicity compared to all other ethnicities. Previous re-
search has documented ethnic inequalities in healthcare [84, 85]. 
For instance, Black populations may have lower socioeconomic 
status and levels of education in England, and cultural or language 
barriers [86, 87], which may impact health-seeking behaviour or 
access to care. Additionally, women from some ethnic groups feel 
unrepresented in mainstream menopause communications [87] 
and there may be a lack of awareness about menopause in some 
ethnic groups which may impact ability to communicate symp-
toms [87]. There is evidence that Black and Hispanic women are 
more likely and Asian women are less likely, to report menopause 
symptoms [88], and Black (hot flushes), Indigenous (painful sex) 
and Middle Eastern (weight changes) and mixed races (skin or 
hair changes) may experience more severe menopausal symp-
toms compared to White women [89]. Obesity is closely related 
to socioeconomic disadvantages both in the UK and across the 
globe [90] and higher BMI is also associated with a higher risk of 
cardiovascular disease [91], which may impact willingness to pre-
scribe HRT in obese individuals [92–94]. There are, however, re-
ports that menopausal symptoms are more severe in women with 
higher BMI [95, 96]. Nevertheless, when BMI is over 30, NICE 
guidelines suggest transdermal over oral HRT [83].

Our meta-analysis has found that diabetes, a risk factor for car-
diovascular disease, was associated with significantly lower 
HRT uptake. This is consistent with our parallel work ana-
lysing English primary care records, which found that HRT 

prescribing in those with type 2 diabetes was 29% lower com-
pared to those without [97, 98]. Having a history of stroke and 
VTE was associated with significantly lower HRT uptake, likely 
because oral HRT significantly increases the risk of stroke and 
VTE [99, 100]. As such, our observed 25% and 22% reduction in 
HRT uptake among women with stroke and VTE respectively is 
smaller than expected, suggesting variation in prescribing be-
haviour or lower comorbidity severity. Similarly, the absence of 
significant associations between history of heart disease, heart 
failure, high cholesterol, hypertension or myocardial infarction 
and HRT uptake should be interpreted judiciously since HRT 
use in women with cardiovascular conditions is prescribed cau-
tiously with specialist advice [83, 101–102].

Smoking was associated with significantly higher HRT uptake. 
This is surprising as smoking is often more prevalent in more 
deprived socioeconomic groups [103] and lower socio-economic 
status is associated with lower HRT uptake [14]. Additionally, the 
risk of VTE increases with smoking [104], which may be an indi-
cator for cautious prescribing [105, 106]. The association between 
smoking and higher HRT uptake observed in older studies was 
no longer evident after 2002, reflecting cautious HRT prescribing 
following the WHI study publication [28] and declining global 
smoking rates [107]. Higher levels of physical activity were asso-
ciated with higher HRT uptake, but higher levels of physical ac-
tivity are also associated with less severe menopausal symptoms 
[108, 109]. Physical activity, often in addition to HRT treatment, 
is recommended for managing bothersome menopause symp-
toms by general practitioners, menopause charities and national 
health campaigns [110]. Physical activity is higher in groups with 
higher socioeconomic status [111], which is consistent with pre-
viously observed patterns in HRT prescribing [112].

We found an association between using gynaecological services 
and higher HRT uptake. In some countries, patients consult a 
gynaecologist for HRT; therefore, those who already attend gy-
naecology appointments may be more likely to take HRT. Some 
countries in our review have private models of healthcare which 
may contribute to the affordability of HRT.

FIGURE 2    |    Quality assessment of studies included in meta-analysis.
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Depression was associated with higher HRT uptake. There 
is evidence that HRT improves depressive symptoms during 
menopause [113, 114], and our study suggests that higher pro-
portions of women with depression use HRT compared to those 
without. However, NICE guidelines recommend HRT use for 
menopause-related depressive symptoms unlike clinical depres-
sion [83]. It is unclear whether our observed association was 
due to appropriate HRT use or even possible overuse. Finally, it 
was unsurprising that osteoporosis was associated with higher 
HRT uptake, as HRT is effective in the prevention of fragility 
fractures and treatment of osteoporosis in post-menopausal 
women [115–118]. While our review explored socioeconomic, 
behavioural and health factors associated with HRT uptake, the 
reasons may be multifactorial, including societal and cultural 
factors or differences in medical advice or prescribing practices; 
hence, they should be interpreted with caution.

5   |   Conclusion

This work has identified important differences in HRT uptake 
by sociodemographic, behavioural and health factors. Some 
differences may be driven by personal choice, access, afford-
ability or lack of information and understanding by the pa-
tient. Additionally, clinician knowledge and beliefs regarding 
HRT risks and benefits may have influenced prescribing pat-
terns. This work suggests that some women who may benefit 
from HRT are not receiving it, and that HRT uptake among 
other groups may be less restricted, highlighting the need for 
continued evaluation of HRT prescribing and use to ensure 
alignment with current clinical recommendations. Our re-
sults could also aid healthcare workers and policymakers to 
address the gaps in HRT use and prescription and promote 
healthcare equity. It is unclear whether clinicians have suffi-
cient information to support women in decision-making and 
how HRT risks and benefits are discussed, as this was out of 
the scope of our objectives. Future work is needed to explore 
barriers to HRT uptake and to assess individualised risks and 
benefits of HRT to inform women's choices. Women's health 
research is also needed in LMICs.

Author Contributions

Six authors (W.M.M., D.A., E.T., G.G., J.H. and J.A.H.) participated in 
the study screening and selection, data extraction and meta-analysis. 
W.M.M. drafted and revised all versions of the manuscript, integrat-
ing input from co-authors. L.T. contributed to funding acquisition and 
study management. All authors reviewed and approved the final ver-
sion of the manuscript.

Acknowledgements

We acknowledge Carolyn Smith, a library manager from the Bodleian 
Health Care Libraries at the University of Oxford, who helped the au-
thors optimise the search strategy, as well as our diverse PPI panel.

Funding

This project is funded by the National Institute for Health and Care 
Research (NIHR) under its Research for Patient Benefit (RfPB) 
Programme (Grant Reference Number NIHR204901). The views ex-
pressed are those of the author(s) and not necessarily those of the NIHR 
or the Department of Health and Social Care.

Ethics Statement

The review used published data only and ethical approval was not 
required.

Consent

The authors have nothing to report.

Conflicts of Interest

Dr. Sarah Hillman was sponsored by the pharmaceutical company 
Besins to attend the 2024 International Menopause Society Conference. 
No other authors declare competing interests.

Data Availability Statement

The authors have nothing report.

References

1. NHS, “Menopause 2025,” https://​www.​nhs.​uk/​condi​tions/​​menop​
ause/​.

2. K. Vigneswaran and H. Hamoda, “Hormone Replacement Therapy – 
Current Recommendations,” Best Practice & Research. Clinical Obstetrics 
& Gynaecology 81 (2022): 8–21.

3. NICE Clinical Knowledge Summaries, “Menopause 2024,” https://​
cks.​nice.​org.​uk/​topics/​menop​ause/​diagn​osis/​diagn​osis-​of-​menop​ause-​
perim​enopa​use/​.

4. A. H. Maclennan, J. L. Broadbent, S. Lester, and V. Moore, “Oral 
Oestrogen and Combined Oestrogen/Progestogen Therapy Versus 
Placebo for Hot Flushes,” Cochrane Database of Systematic Reviews 
2004, no. 4 (2004): Cd002978.

5. G. Sarri, H. Pedder, S. Dias, Y. Guo, and M. A. Lumsden, “Vasomotor 
Symptoms Resulting From Natural Menopause: A Systematic Review 
and Network Meta-Analysis of Treatment Effects From the National 
Institute for Health and Care Excellence Guideline on Menopause,” 
BJOG: An International Journal of Obstetrics and Gynaecology 124, no. 
10 (2017): 1514–1523.

6. Q. Liu, Z. Huang, and P. Xu, “Effects of Hormone Replacement 
Therapy on Mood and Sleep Quality in Menopausal Women,” World 
Journal of Psychiatry 14, no. 7 (2024): 1087–1094.

7. C. J. Crandall, J. M. Mehta, and J. E. Manson, “Management of 
Menopausal Symptoms,” JAMA 329, no. 5 (2023): 405.

8. A. P. F. Costa, A. C. A. Sarmento, P. Vieira-Baptista, J. Eleutério, 
R. N. Cobucci, and A. K. Gonçalves, “Hormonal Approach for 
Postmenopausal Vulvovaginal Atrophy,” Frontiers in Reproductive 
Health 3 (2021): 783247.

9. R. Andenæs, M. C. Småstuen, N. Misvær, L. Ribu, I. Vistad, and S. 
Helseth, “Associations Between Menopausal Hormone Therapy and 
Sleep Disturbance in Women During the Menopausal Transition and 
Post-Menopause: Data From the Norwegian Prescription Database and 
the HUNT Study,” BMC Women's Health 20, no. 1 (2020): 64.

10. NICE, “Menopause: Identification and Management. NICE Guideline 
[NG23]2024,” (2024), https://​www.​nice.​org.​uk/​guida​nce/​ng23.

11. S. C. C. Faubion, L. Davis, S. El Khoudary, and H. Hodis, “The 
2022 Hormone Therapy Position Statement of the North American 
Menopause Society,” Menopause 29, no. 7 (2022): 767–794.

12. F. Naftolin, H. P. Schneider, D. W. Sturdee, et  al., “Guidelines for 
Hormone Treatment of Women in the Menopausal Transition and 
Beyond,” Climacteric 7, no. 4 (2004): 333–337.

13. C. A. Stuenkel, S. R. Davis, A. Gompel, et  al., “Treatment of 
Symptoms of the Menopause: An Endocrine Society Clinical Practice 

https://www.nhs.uk/conditions/menopause/
https://www.nhs.uk/conditions/menopause/
https://cks.nice.org.uk/topics/menopause/diagnosis/diagnosis-of-menopause-perimenopause/
https://cks.nice.org.uk/topics/menopause/diagnosis/diagnosis-of-menopause-perimenopause/
https://cks.nice.org.uk/topics/menopause/diagnosis/diagnosis-of-menopause-perimenopause/
https://www.nice.org.uk/guidance/ng23


12 BJOG: An International Journal of Obstetrics & Gynaecology, 2026

Guideline,” Journal of Clinical Endocrinology & Metabolism 100, no. 11 
(2015): 3975–4011.

14. S. Hillman, S. Shantikumar, A. Ridha, D. Todkill, and J. Dale, 
“Socioeconomic Status and HRT Prescribing: A Study of Practice-Level 
Data in England,” British Journal of General Practice 70, no. 700 (2020): 
e772–e777.

15. A. Pershad, J. M. Morris, D. Pace, and P. Khanna, “Racial Disparities 
in Menopausal Hormone Therapy Acceptance: A Pilot Study,” 
Menopause 29, no. 11 (2022): 1263–1268.

16. G. C. Herber-Gast and G. D. Mishra, “Early Severe Vasomotor 
Menopausal Symptoms Are Associated With Diabetes,” Menopause 21, 
no. 8 (2014): 855–860.

17. S. Koo, Y. Ahn, J. Y. Lim, J. Cho, and H. Y. Park, “Obesity Associates 
With Vasomotor Symptoms in Postmenopause but With Physical 
Symptoms in Perimenopause: A Cross-Sectional Study,” BMC Women's 
Health 17, no. 1 (2017): 126.

18. A. Ziv-Gal and J. A. Flaws, “Factors That May Influence the 
Experience of Hot Flushes by Healthy Middle-Aged Women,” Journal of 
Women's Health (2002) 19, no. 10 (2010): 1905–1914.

19. R. C. Thurston and H. Joffe, “Vasomotor Symptoms and Menopause: 
Findings From the Study of Women's Health Across the Nation,” 
Obstetrics and Gynecology Clinics of North America 38, no. 3 (2011): 
489–501.

20. S. D. Harlow, S. M. Burnett-Bowie, G. A. Greendale, et  al., 
“Disparities in Reproductive Aging and Midlife Health Between Black 
and White Women: The Study of Women's Health Across the Nation 
(SWAN),” Womens Midlife Health 8, no. 1 (2022): 3.

21. Covidence Systematic Review Software, “Veritas Health Innovation, 
Melbourne, Australia,” (2025), https://​www.​covid​ence.​org/​.

22. Society; BM, “Surgical Menopause: A Toolkit for Healthcare 
Professionals,” (2024), https://​thebms.​org.​uk/​wp-​conte​nt/​uploa​ds/​
2024/​10/​13-​BMS-​TfC-​Surgi​cal-​Menop​ause-​SEPT2​024-​D.​pdf.

23. P. M. Sarrel, S. D. Sullivan, and L. M. Nelson, “Hormone 
Replacement Therapy in Young Women With Surgical Primary 
Ovarian Insufficiency,” Fertility and Sterility 106, no. 7 (2016): 
1580–1587.

24. J. IntHout, J. P. Ioannidis, and G. F. Borm, “The Hartung-
Knapp-Sidik-Jonkman Method for Random Effects Meta-Analysis 
Is Straightforward and Considerably Outperforms the Standard 
DerSimonian-Laird Method,” BMC Medical Research Methodology 14 
(2014): 25.

25. J. A. Hayden, D. A. Van Der Windt, J. L. Cartwright, P. Côté, and C. 
Bombardier, “Assessing Bias in Studies of Prognostic Factors,” Annals 
of Internal Medicine 158, no. 4 (2013): 280–286.

26. G. A. Wells, D. O'Connell, J. Peterson, V. Welch, M. Losos, and P. 
Tugwell, “The Newcastle-Ottawa Scale (NOS) for Assessing the Quality 
of Nonrandomised Studies in Meta-Analyses,” (2024), https://​www.​
ohri.​ca/​progr​ams/​clini​cal_​epide​miolo​gy/​oxford.​asp.

27. StataCorp, “Stata Statistical Software: Release 18,” https://​www.​
stata.​com/​stata​18/​.

28. P. Stute, J. Marsden, N. Salih, and A. Cagnacci, “Reappraising 
21 Years of the WHI Study: Putting the Findings in Context for Clinical 
Practice,” Maturitas 174 (2023): 8–13.

29. P. Pacello, A. O. Pedro, L. F. C. Baccaro, and L. H. Costa-Paiva, 
“Knowledge About the Climacteric Syndrome and Use of Hormone 
Therapy Among Brazilian Women - A Population-Based Household 
Survey,” Menopause 24, no. 12 (2017): 1450.

30. S. Amigoni, P. Morelli, L. Chatenoud, and F. Parazzini, “Cross-
Sectional Study of Determinants of Menopausal Age and Hormone 
Replacement Therapy Use in Italian Women,” Climacteric 3, no. 1 
(2000): 25–32.

31. P. Anderson, C. O'Leary, M. Moffat, and X. Luo, “Hormone Replacement 
Therapy Use in UK General Practice: Duration, Discontinuation and 
Women's Experience,” Post Reproductive Health 22, no. 4 (2016): 155–164.

32. E. M. L. Aquino, M. D. Almeida, G. M. S. Menezes, et  al., 
“Postmenopausal Hormone Therapy in the Brazilian Longitudinal 
Study of Adult Health (ELSA-Brasil): Who Still Uses It?,” 
Pharmacoepidemiology and Drug Safety 25, no. 6 (2016): 609–617.

33. K. Bakken, A. E. Eggen, and E. Lund, “Hormone Replacement 
Therapy in Norwegian Women, 1996-1997,” Maturitas 40, no. 2 (2001): 
131–141.

34. L. A. Bastian, G. M. Couchman, B. K. Rimer, C. M. McBride, J. 
R. Feaganes, and I. C. Siegler, “Perceptions of Menopausal Stage and 
Patterns of Hormone Replacement Therapy Use,” Journal of Women's 
Health 6, no. 4 (1997): 467–475.

35. A. Blanken, C. J. Gibson, Y. Li, et  al., “Racial/Ethnic Disparities 
in the Diagnosis and Management of Menopause Symptoms Among 
Midlife Women Veterans,” Menopause 29, no. 7 (2022): 877–882.

36. R. M. Brennan, C. J. Crespo, and J. Wactawski-Wende, “Health 
Behaviors and Other Characteristics of Women on Hormone Therapy: 
Results From the Third National Health and Nutrition Examination 
Survey, 1988–1994,” Menopause 11, no. 5 (2004): 536–542.

37. S. E. Bromley, C. S. De Vries, and R. D. T. Farmer, “Utilisation of 
Hormone Replacement Therapy in the United Kingdom: A Descriptive 
Study Using the General Practice Research Database,” BJOG: An 
International Journal of Obstetrics & Gynaecology 111, no. 4 (2004): 
369–376.

38. A. F. Brown, E. J. Pérez-Stable, E. E. Whitaker, et  al., “Ethnic 
Differences in Hormone Replacement Prescribing Patterns,” Journal of 
General Internal Medicine 14, no. 11 (1999): 663–669.

39. D. S. Buist, A. Z. LaCroix, K. M. Newton, and N. L. Keenan, “Are 
Long-Term Hormone Replacement Therapy Users Different From 
Short-Term and Never Users?,” American Journal of Epidemiology 149, 
no. 3 (1999): 275–281.

40. P. A. Carney, A. N. A. Tosteson, L. Titus-Ernstoff, et al., “Hormone 
Therapies in Women Aged 40 and Older: Prevalence and Correlates of 
Use,” Maturitas 53, no. 1 (2006): 65–76.

41. J. A. Cauley, S. R. Cummings, D. M. Black, S. R. Mascioli, and D. 
G. Seeley, “Prevalence and Determinants of Estrogen Replacement 
Therapy in Elderly Women,” American Journal of Obstetrics and 
Gynecology 163, no. 5 Pt 1 (1990): 1438–1444.

42. F. Chiaffarino, F. Parazzini, C. La Vecchia, et  al., “Correlates of 
Hormone Replacement Therapy Use in Italian Women, 1992–1996,” 
Maturitas 33, no. 2 (1999): 107–115.

43. C. Costanian, H. Edgell, C. I. Ardern, and H. Tamim, “Hormone 
Therapy Use in the Canadian Longitudinal Study on Aging: A Cross-
Sectional Analysis,” Menopause 25, no. 1 (2018): 46–53.

44. D. De Aloysio, P. Di Donato, N. A. Giulini, et  al., “General and 
Medical Factors Associated With Hormone Replacement Therapy 
Among Women Attending Menopause Clinics in Italy,” Menopause 8, 
no. 4 (2001): 290–295.

45. L. A. Doamekpor, S. K. Head, E. South, et  al., “Determinants of 
Hormone Replacement Therapy Knowledge and Current Hormone 
Replacement Therapy Use,” Journal of Women's Health 32, no. 3 (2023): 
283–292.

46. J. Dotlic, S. Nicevic, I. Kurtagic, et  al., “Hormonal Therapy in 
Menopausal Transition: Implications for Improvement of Health-
Related Quality of Life,” Gynecological Endocrinology: The Official 
Journal of the International Society of Gynecological Endocrinology 36, 
no. 4 (2020): 327–332.

47. Y. Du, M. Doren, H.-U. W. Melchert, C. Scheidt-Nave, and H. 
Knopf, “Differences in Menopausal Hormone Therapy Use Among 

https://www.covidence.org/
https://thebms.org.uk/wp-content/uploads/2024/10/13-BMS-TfC-Surgical-Menopause-SEPT2024-D.pdf
https://thebms.org.uk/wp-content/uploads/2024/10/13-BMS-TfC-Surgical-Menopause-SEPT2024-D.pdf
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.stata.com/stata18/
https://www.stata.com/stata18/


13BJOG: An International Journal of Obstetrics & Gynaecology, 2026

Women in Germany Between 1998 and 2003,” BMC Women's Health 
7 (2007): 19.

48. M. S. Duetz, T. Abel, C. Meier, and S. Niemann, “Self-Rated Health, 
Life Satisfaction and Personal Characteristics of Post-Menopausal 
Women Under Estrogen Replacement Therapy,” Maturitas 35, no. 1 
(2000): 71–79.

49. G. M. Egeland, L. H. Kuller, K. A. Matthews, S. F. Kelsey, J. Cauley, 
and D. Guzick, “Premenopausal Determinants of Menopausal Estrogen 
Use,” Preventive Medicine 20, no. 3 (1991): 343–349.

50. M. Erenus, M. Uygur, P. Yoruk, and F. Durmusoglu, “The Impact of 
the Women's Health Initiative Study on the Initiation and Continuation 
of Hormone Therapy in a Tertiary Menopause Unit in Turkey,” Marmara 
Medical Journal 20, no. 2 (2007): 104–109.

51. A. Fabre, A. Fournier, S. Mesrine, V. Ringa, and F. Clavel-Chapelon, 
“Characteristics and Determinants of Initiation of Premenopausal Use 
of Oral Progestagens in the French E3N Cohort,” Journal de Gynécologie, 
Obstétrique et Biologie de la Reproduction 39, no. 4 (2010): 310–317.

52. M. R. Gerber, M. W. King, S. L. Pineles, et al., “Hormone Therapy 
Use in Women Veterans Accessing Veterans Health Administration 
Care: A National Cross-Sectional Study,” Journal of General Internal 
Medicine 30, no. 2 (2015): 169–175.

53. A. A. F. Gravena, S. C. Rocha, T. C. Romeiro, et  al., “Climacteric 
Symptoms and Nutritional Status of Women in Post-Menopause Users 
and Non-Users of Hormone Therapy,” Revista Brasileira de Ginecologia 
e Obstetricia: Revista da Federacao Brasileira das Sociedades de 
Ginecologia e Obstetricia 35, no. 4 (2013): 178–184.

54. F. P. Groeneveld, F. P. Bareman, R. Barentsen, H. J. Dokter, A. C. 
Drogendijk, and A. W. Hoes, “Determinants of First Prescription of 
Hormone Replacement Therapy. A Follow-Up Study Among 1689 
Women Aged 45–60 Years,” Maturitas 20, no. 2–3 (1994): 81–89.

55. T. J. Harris, D. G. Cook, P. D. Wicks, and F. P. Cappuccio, “Ethnic 
Differences in Use of Hormone Replacement Therapy: Community 
Based Survey,” BMJ 319, no. 7210 (1999): 610–611.

56. R. Hess, A. Colvin, N. E. Avis, et  al., “The Impact of Hormone 
Therapy on Health-Related Quality of Life: Longitudinal Results From 
the Study of Women's Health Across the Nation,” Menopause (New York, 
N.Y.) 15, no. 3 (2008): 422–428.

57. B. Juan-Enrique, “A Multicentric Study Regarding the Use of 
Hormone Therapy During Mid-Age (Redlinc Vi),” Climacteric 17, no. 
SUPPL. 1 (2014): 24–25.

58. C. Li, G. Samsioe, J. Lidfelt, C. Nerbrand, and C. D. Agardh, 
“Important Factors for Use of Hormone Replacement Therapy: A 
Population-Based Study of Swedish Women. The Women's Health in 
Lund Area (WHILA) Study,” Menopause (New York, N.Y.) 7, no. 4 (2000): 
273–281.

59. E. Loekkegaard, L. F. Eplov, A. Koster, and K. Garde, “Description 
of Women's Personality Traits and Psychological Vulnerability Prior to 
Choosing Hormone Replacement Therapy,” Archives of Women's Mental 
Health 5, no. 1 (2002): 23–31.

60. E. Lokkegaard, L. F. Eplov, A. Koster, and K. Garde, “Cardiovascular 
Risk Factors in a Cohort of Danish Women Born in 1936 Prior to Use of 
Hormone Therapy,” Maturitas 51, no. 3 (2005): 221–226.

61. L.-F. Low, K. J. Anstey, A. F. Jorm, H. Christensen, and B. Rodgers, 
“Hormone Replacement Therapy and Cognition in an Australian 
Representative Sample Aged 60–64 Years,” Maturitas 54, no. 1 (2006): 
86–94.

62. R. Luoto, S. Mannisto, and E. Vartiainen, “Hormone Replacement 
Therapy and Body Size: How Much Does Lifestyle Explain?,” 
American Journal of Obstetrics and Gynecology 178, no. 1 Pt 1 (1998): 
66–73.

63. L. A. MacDougall, J. I. Barzilay, and C. G. Helmick, “The Role of 
Personal Health Concerns and Knowledge of the Health Effects of 

Hormone Replacement Therapy (HRT) on the Ever Use of HRT by 
Menopausal Women, Aged 50-54 Years,” Journal of Women's Health & 
Gender-Based Medicine 8, no. 9 (1999): 1203–1211.

64. A. H. MacLennan, A. MacLennan, and D. Wilson, “The Prevalence 
of Oestrogen Replacement Therapy in South Australia,” Maturitas 16, 
no. 3 (1993): 175–183.

65. A. H. MacLennan, T. K. Gill, J. L. Broadbent, and A. W. Taylor, 
“Continuing Decline in Hormone Therapy Use: Population Trends 
Over 17 Years,” Climacteric: The Journal of the International Menopause 
Society 12, no. 2 (2009): 122–130.

66. L. Manzoli, P. Di Giovanni, L. Del Duca, et  al., “Use of Hormone 
Replacement Therapy in Italian Women Aged 50-70 Years,” Maturitas 
49, no. 3 (2004): 241–251.

67. I. Martinez-Pino, T. Puig, M. J. Quintana, J. Sola, and X. Bonfill, 
“Prevalence of Use of Hormone Replacement Therapy in Women 
Participating in a Breast Cancer Screening Program,” Medicina Clínica 
134, no. 10 (2010): 439–442.

68. N. Mendoza, C. Hernández, M. J. Cornellana, et  al., “Factors 
Determining the Use of Hormonal Therapy and Phytotherapy in 
Spanish Postmenopausal Women,” Climacteric 19, no. 4 (2016): 375–380.

69. D. Merom, A. Ifrah, I. Cohen-Manheim, A. Chinich, and M. S. 
Green, “Factors Predicting Current Use of Hormone Replacement 
Therapy Among Menopausal Jewish Women in Israel. The National 
Women's Health Interview Survey, 1998,” Israel Medical Association 
Journal: IMAJ 4, no. 9 (2002): 671–676.

70. S. Mohammed-Cherif, S. Briancon, G. de Potier Courcy, et  al., 
“Factors Determining the Use of Hormone Replacement Therapy in 
Recent Naturally Postmenopausal Women Participating in the French 
SU.VI.MAX Cohort,” European Journal of Epidemiology 16, no. 5 
(2000): 477–482.

71. T. Moorhead, P. Hannaford, and M. Warskyj, “Prevalence and 
Characteristics Associated With Use of Hormone Replacement Therapy 
in Britain,” British Journal of Obstetrics and Gynaecology 104, no. 3 
(1997): 290–297.

72. C. Nagata, Y. Matsushita, and H. Shimizu, “Prevalence of Hormone 
Replacement Therapy and User's Characteristics: A Community Survey 
in Japan,” Maturitas 25, no. 3 (1996): 201–207.

73. P. Pacello, L. F. Baccaro, A. O. Pedro, and L. Costa-Paiva, “Prevalence 
of Hormone Therapy, Factors Associated With Its Use, and Knowledge 
About Menopause: A Population-Based Household Survey,” Menopause 
25, no. 6 (2018): 683–690.

74. F. Pansini, A. B. Bacchi Modena, D. de Aloysio, et  al., 
“Sociodemographic and Clinical Factors Associated With HRT Use 
in Women Attending Menopause Clinics in Italy,” Climacteric: The 
Journal of the International Menopause Society 3, no. 4 (2000): 241–247.

75. F. Parazzini, “Trends of Determinants of Hormone Therapy Use in 
Italian Women Attending Menopause Clinics, 1997–2003,” Menopause 
15, no. 1 (2008): 164–170.

76. V. Ringa, I. Jaussent, R. Gueguen, and G. Breart, “Trends in the 
Use of Hormone Replacement Therapy in Eastern France Between 
1986 and 1993,” European Journal of Public Health 9, no. 4 (1999): 
300–305.

77. S. Shah, T. J. Harris, and D. G. Cook, “Differences in Hormone 
Replacement Therapy Use by Social Class, Region and Psychological 
Symptoms,” BJOG: An International Journal of Obstetrics & Gynaecology 
108, no. 3 (2001): 269–275.

78. A. W. Taylor, A. H. MacLennan, and J. C. Avery, “Postmenopausal 
Hormone Therapy: Who Now Takes It and Do They Differ From 
Non-Users?,” Australian and New Zealand Journal of Obstetrics and 
Gynaecology 46, no. 2 (2006): 128–135.

79. F. J. B. Van Duijnhoven, C. H. Van Gils, I. D. Bezemer, P. H. M. 
Peeters, Y. T. Van Der Schouw, and D. E. Grobbee, “Use of Hormones 



14 BJOG: An International Journal of Obstetrics & Gynaecology, 2026

in the Menopausal Transition Period in The Netherlands Between 1993 
and 1997,” Maturitas 53, no. 4 (2006): 462–475.

80. S. Vinker, B. Kaplan, J. Yaphe, et al., “Use of Hormone Replacement 
Therapy by Menopausal Women in Six Family-Practice Teaching Clinics 
in Israel,” Climacteric: The Journal of the International Menopause 
Society 6, no. 1 (2003): 75–80.

81. R. Worsley, R. J. Bell, P. Gartoulla, and S. R. Davis, “Low Use 
of Effective and Safe Therapies for Moderate to Severe Menopausal 
Symptoms: A Cross-Sectional Community Study of Australian Women,” 
Menopause (New York, N.Y.) 23, no. 1 (2016): 11–17.

82. K. Yang, H. Becker, and S. Dormire, “Factors Associated With Use 
of Hormone Therapy Among Women With Mobility Impairments,” 
Women & Health 43, no. 1 (2006): 19–36.

83. NICE, “Menopause: Identification and Management 2024,” updated 
07/11/2024, https://​www.​nice.​org.​uk/​guida​nce/​ng23/​chapt​er/​recom​
menda​tions​.

84. J. A. Hirst, W. M. Mtika, C. Coupland, S. Dixon, J. Hippisley-Cox, 
and S. Hillman, “Inequalities in Hormone Replacement Therapy 
Prescribing in UK Primary Care: Population Based Cohort Study,” BMJ 
Medicine 4, no. 1 (2025): e001349.

85. D. Kapadia, J. Zhang, S. Salway, et  al., “Ethnic Inequalities 
in Healthcare: A Rapid Evidence Review: NHS Race and Health 
Observatory,” (2022), https://​www.​nhsrho.​org/​wp-​conte​nt/​uploa​ds/​
2023/​05/​RHO-​Rapid​-​Revie​w-​Final​-​Report_​pdf.

86. S. Prasad, “Menopause in Ethnic Minority Women,” Post 
Reproductive Health 29, no. 4 (2023): 236–239.

87. J. Maclellan, S. Dixon, S. Bi, F. Toye, and A. McNiven, 
“Perimenopause and/or Menopause Help-Seeking Among Women From 
Ethnic Minorities: A Qualitative Study of Primary Care Practitioners 
Experiences,” British Journal of General Practice 73, no. 732 (2023): 
e511–e518.

88. N. E. Avis, S. L. Crawford, and R. Green, “Vasomotor Symptoms 
Across the Menopause Transition,” Obstetrics and Gynecology Clinics of 
North America 45, no. 4 (2018): 629–640.

89. A. Kochersberger, A. Coakley, L. Millheiser, et al., “The Association 
of Race, Ethnicity, and Socioeconomic Status on the Severity of 
Menopause Symptoms: A Study of 68,864 Women,” Menopause 31, no. 
6 (2024): 476–483.

90. S. Mayor, “Socioeconomic Disadvantage Is Linked to Obesity Across 
Generations, UK Study Finds,” BMJ 356 (2017): j163.

91. S. S. Khan, H. Ning, J. T. Wilkins, et al., “Association of Body Mass 
Index With Lifetime Risk of Cardiovascular Disease and Compression 
of Morbidity,” JAMA Cardiology 3, no. 4 (2018): 280–287.

92. T. Dehesh, S. Fadaghi, M. Seyedi, et  al., “The Relation Between 
Obesity and Breast Cancer Risk in Women by Considering Menstruation 
Status and Geographical Variations: A Systematic Review and Meta-
Analysis,” BMC Women's Health 23, no. 1 (2023): 392.

93. C. Hotoleanu, “Association Between Obesity and Venous 
Thromboembolism,” Medicine and Pharmacy Reports 93 (2020): 
162–168.

94. T. M. Powell-Wiley, P. Poirier, L. E. Burke, et  al., “Obesity and 
Cardiovascular Disease: A Scientific Statement From the American 
Heart Association,” Circulation 143, no. 21 (2021): e984–e1010.

95. S. Palacios, P. Chedraui, R. Sánchez-Borrego, P. Coronado, and R. E. 
Nappi, “Obesity and Menopause,” Gynecological Endocrinology 40, no. 
1 (2024): 102348.

96. S. B. Sreenivas and P. B. Kashyap, “Effects of Obesity on Severity of 
Menopausal Symptoms in Urban and Rural Women,” Journal of Mid-
Life Health 13, no. 4 (2022): 304–309.

97. J. A. Hirst, W. M. Mtika, C. Coupland, S. Dixon, J. Hippisley-Cox, 
and S. Hillman, “Inequalities in Hormone Replacement Therapy 

Prescribing in UK Primary Care – An Analysis of 2 Million Women 
Using Electronic Health Records,” (2025).

98. E. Campbell, E. Macey, C. Kneebone-Hopkins, et  al., 
“Sociodemographic and Health-Related Differences in Non-Diabetic 
Hyperglycaemia and Undiagnosed Type 2 Diabetes in England During 
2013–19: A Cross-Sectional Study,” Lancet Diabetes & Endocrinology 12, 
no. 10 (2024): 698–702.

99. T. Johansson, P. Fowler, W. E. Ek, A. Skalkidou, T. Karlsson, and Å. 
Johansson, “Oral Contraceptives, Hormone Replacement Therapy, and 
Stroke Risk,” Stroke 53, no. 10 (2022): 3107–3115.

100. Y. Vinogradova, C. Coupland, and J. Hippisley-Cox, “Use of 
Hormone Replacement Therapy and Risk of Venous Thromboembolism: 
Nested Case–Control Studies Using the QResearch and CPRD 
Databases,” BMJ 364 (2019): k4810.

101. Society; BM, “Management of Menopause for Women With 
Cardiovascular Disease 2024,” [cited 2025 16/10/2025], https://​thebms.​
org.​uk/​wp-​conte​nt/​uploa​ds/​2024/​12/​22-​BMS-​TfC-​Manag​ement​-​of-​
menop​ause-​for-​women​-​with-​CVD-​DEC20​24-​A.​pdf?​utm_​sourc​e=​
chatg​pt.​com.

102. A. Porter, “HRT in Women With Cardiovascular Disease: Can We 
Start, Should We Stop?,” European Journal of Cardiovascular Nursing 
16, no. 5 (2017): 366–368.

103. S. C. Hitchman, G. T. Fong, M. P. Zanna, J. F. Thrasher, J. Chung-
Hall, and M. Siahpush, “Socioeconomic Status and Smokers' Number 
of Smoking Friends: Findings From the International Tobacco Control 
(ITC) Four Country Survey,” Drug and Alcohol Dependence 143 (2014): 
158–166.

104. M. Blondon, K. L. Wiggins, B. McKnight, et al., “The Association 
of Smoking With Venous Thrombosis in Women. A Population-Based, 
Case-Control Study,” Thrombosis and Haemostasis 109, no. 5 (2013): 
891–896.

105. M. Blondon, K. L. Wiggins, A. Van Hylckama Vlieg, et  al., 
“Smoking, Postmenopausal Hormone Therapy and the Risk of Venous 
Thrombosis: A Population-Based, Case–Control Study,” British Journal 
of Haematology 163, no. 3 (2013): 418–420.

106. H. Hamoda, N. Panay, H. Pedder, R. Arya, and M. Savvas, “BMS 
& WHC's 2020 Recommendations on Hormone Replacement Therapy 
in Menopausal Women: British Menopause Society,” (2020), [cited 2025 
11/05/2025].

107. L. S. Flor, M. B. Reitsma, V. Gupta, M. Ng, and E. Gakidou, “The 
Effects of Tobacco Control Policies on Global Smoking Prevalence,” 
Nature Medicine 27, no. 2 (2021): 239–243.

108. M. Dąbrowska-Galas, J. Dąbrowska, K. Ptaszkowski, and R. Plinta, 
“High Physical Activity Level May Reduce Menopausal Symptoms,” 
Medicina (Kaunas, Lithuania) 55, no. 8 (2019): 466.

109. S. Wu, Y. Shi, Q. Zhao, and K. Men, “The Relationship Between 
Physical Activity and the Severity of Menopausal Symptoms: A Cross-
Sectional Study,” BMC Women's Health 23, no. 1 (2023): 212.

110. A. Money, A. Mackenzie, G. Norman, et  al., “The Impact of 
Physical Activity and Exercise Interventions on Symptoms for Women 
Experiencing Menopause: Overview of Reviews,” BMC Women's Health 
24, no. 1 (2024): 399.

111. I. Stalling, B. M. Albrecht, L. Foettinger, C. Recke, and K. 
Bammann, “Associations Between Socioeconomic Status and Physical 
Activity Among Older Adults: Cross-Sectional Results From the 
OUTDOOR ACTIVE Study,” BMC Geriatrics 22, no. 1 (2022): 396.

112. R. Stalsberg and A. V. Pedersen, “Are Differences in Physical 
Activity Across Socioeconomic Groups Associated With Choice of 
Physical Activity Variables to Report?,” International Journal of 
Environmental Research and Public Health 15, no. 5 (2018): 922.

113. R. Gnanasegar, W. Wolfman, L. H. Galan, A. Cullimore, and A. 
K. Shea, “Does Menopause Hormone Therapy Improve Symptoms 

https://www.nice.org.uk/guidance/ng23/chapter/recommendations
https://www.nice.org.uk/guidance/ng23/chapter/recommendations
https://www.nhsrho.org/wp-content/uploads/2023/05/RHO-Rapid-Review-Final-Report_pdf
https://www.nhsrho.org/wp-content/uploads/2023/05/RHO-Rapid-Review-Final-Report_pdf
https://thebms.org.uk/wp-content/uploads/2024/12/22-BMS-TfC-Management-of-menopause-for-women-with-CVD-DEC2024-A.pdf?utm_source=chatgpt.com
https://thebms.org.uk/wp-content/uploads/2024/12/22-BMS-TfC-Management-of-menopause-for-women-with-CVD-DEC2024-A.pdf?utm_source=chatgpt.com
https://thebms.org.uk/wp-content/uploads/2024/12/22-BMS-TfC-Management-of-menopause-for-women-with-CVD-DEC2024-A.pdf?utm_source=chatgpt.com
https://thebms.org.uk/wp-content/uploads/2024/12/22-BMS-TfC-Management-of-menopause-for-women-with-CVD-DEC2024-A.pdf?utm_source=chatgpt.com


15BJOG: An International Journal of Obstetrics & Gynaecology, 2026

of Depression? Findings From a Specialized Menopause Clinic,” 
Menopause (New York, N.Y.) 31, no. 4 (2024): 320–325.

114. J. E. Zweifel and W. H. O'Brien, “A Meta-Analysis of the 
Effect of Hormone Replacement Therapy Upon Depressed Mood,” 
Psychoneuroendocrinology 22, no. 3 (1997): 189–212.

115. M. Gambacciani and M. Levancini, “Featured Editorial Hormone 
Replacement Therapy and the Prevention of Postmenopausal 
Osteoporosis,” Menopausal Review 4 (2014): 213–220.

116. J. Stevenson, “Prevention and Treatment of Osteoporosis in 
Women,” Post Reproductive Health 29, no. 1 (2023): 11–14.

117. E. G. Lufkin, H. W. Wahner, W. M. O'Fallon, et al., “Treatment of 
Postmenopausal Osteoporosis With Transdermal Estrogen,” Annals of 
Internal Medicine 117, no. 1 (1992): 1–9.

118. G. Wells, P. Tugwell, B. Shea, et  al., “V. Meta-Analysis of the 
Efficacy of Hormone Replacement Therapy in Treating and Preventing 
Osteoporosis in Postmenopausal Women,” Endocrine Reviews 23, no. 4 
(2002): 529–539.

Supporting Information

Additional supporting information can be found online in the 
Supporting Information section. Figure S1: Search strategy in Medline 
and EMBASE. Figure S2: Search strategy in CINAHL. Figure S3: 
Search strategy in Cochrane database of RCTs. Figure S4: Ethnicity 
and HRT uptake. Figure S5: Association of education and HRT uptake. 
Figure S6: Social class, income, marital status and HRT uptake. Figure 
S7: Smoking and HRT uptake. Figure S8: Alcohol consumption, phys-
ical activity and HRT uptake. Figure S9: BMI, obesity and HRT up-
take. Figure S10: Diabetes, stroke, Venous thromboembolism (VTE) 
and HRT uptake. Figure S11: Osteoporosis and depression and HRT 
uptake. Figure S12: Contraception use, regular gynaecology appoint-
ments, regular mammograms and HRT uptake. Figure S13: Anxiety, 
family history of breast cancer, parity and HRT uptake. Figure S14: 
Heart disease, heart failure, myocardial infarction, cholesterol and HRT 
uptake. Figure S15: Hypertension, cardiovascular disease and HRT up-
take. Table S1: Studies excluded for meta-analysis. Table S2: Quality 
assessment of studies included for meta-analysis. Table S3: Pooled odds 
ratios for all factors and HRT uptake after excluding studies with a high 
bias score on exposure or outcome measurement of quality assessment 
in comparison to initial pooled statistics. 


	Factors Associated With Hormone Replacement Therapy Use: A Systematic Review and Meta-Analysis
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	3   |   Results
	4   |   Discussion
	4.1   |   Main Findings
	4.2   |   Strengths and Limitations
	4.3   |   Interpretation

	5   |   Conclusion
	Author Contributions
	Acknowledgements
	Funding
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


